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AIR QUALITY AND METEOROLOGICAL MONITORING PLAN
Scientific Observation Hole (SOH) Program
under
Conservation District Use Permit (HA 12/20/85 - 1830)
Kaimu, Puna, Hawaii
TMK: 1-2-10:03






This document presents a plan for air quality and meteorological
monitoring to support the scientific observation hole (SOH) program in the
Kilauea middle east rift lone. The SOH is for scientific observation purposes
only. The hole will not be flow-tested or produced. The information to be
gained from the SOH will provide an assessment of subsurface geological
conditions, groundwater level and composition, temperature, drilling
conditions, an inventory of possible mineral and geothermal resources, and an
eruptive history of the island to the depth drilled.
The plan addresses the air quality and meteorological monitoring to be
accomplished during the project. EXisting monitoring stations in the vicinity
will act as primary stations wherever possible. A mobile monitoring station
will be operated near the SOH site.
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I. INTRODUCTION
The Department of Land and Natural Resources approved, on September 25,
1989, a request to drill a scientific observation hole (SOH 3) in the area
(TMK 1-2-10:03) approved for geothermal development activities under
Conservation District Use Permit (HA 12/20/85 - 1830) issued to the Estate of
James Campbell. This document presents an air quality monitoring plan as
required in Deci~ion and Order, Plan of Operations, (c) air quality monitoring
program:
"Applicant shall submit to DLNR for ministerial approval, an Air Quality
Monitoring Program to be implemented when the well drilling period
begins and shall continue through the term of the project. Such data
shall be submitted to the OLNR and the County of Hawaii on a quarterly
basis.
The program shall include provisions for installation, calibration,
maintenance, and operation of recording instruments to measure air
contaminant concentrations. The specific elements to be monitored shall
include the following:
(i) hydrogen sulfide and sulfur dioxide;
(ii) mercury;
(iii) radon; and
(iv) other elements and emissions as may be determined by the OLNR.
The number of stations involved in the continuous monitoring program
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shall include, but not be limited to, at least one (1) station each
within Hawaiian Acres Subdivision, Waikahekahe Iki, the Kaohe
Homesteads, the Upper Kaimu communities, along the Southern border of
the KMER/GRS near area "D" as depicted on Figure 5 of the Final
Supplemental EIS and any other locations as required by the DLNR. Rain
water sampling shall be done within adjacent and nearby residential
communities. Measurements shall be made of total suspended
particulat~s. Said plan and program shall be modified as deemed
necessary by the DLNR based on information derived in the initial phase
or phases of the project in order to address activities to be undertaken
subsequent to such initial phases.
Where appropriate, U.S. EPA monitoring guidelines and protocol will be
followed and standard U.S. EPA quality assurance documentation will be
provided for the monitoring program. The air quality monitoring program
shall be conducted by an independent consultant, selected by the DLNR,
but paid for by Applicant.
Applicant shall meet all Federal, State, and County air quality
guidelines and regulations. Prior to the adoption of air quality
standards by the State Department of Health, the Air Quality AdVisory
Committee Guidelines shall be binding. In summary, the proposed
Department of Health standards are as follows:
(i) maximum ambient: 100 parts per billion (ppb);
(ii) ambient - maximum incremental degradation: not more than 25 ppb
for 1 hour average once per year;
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(iii) best available control technology; and
(iv) emissions: 8.5 lbs per hour or 150 grams per gross megawatt-
hour, whichever is greater.
Applicant has agreed to and the Board hereby directs that the best
available control technology (BACT) shall be utilized for the control of
hydrogen sulfide (H2S) emissions through the term of the project.
Applicant 'has also agreed that hydrogen sulfide emissions during all
phases of exploration and development activities shall not exceed
regional air quality concentrations of 30 parts per billion (1 hour
average) above regional background levels at the nearest residential
property. In the case of conflicts between standards cited above the
most restrictive shall apply. The standards and guidelines in this
Order shall apply at the Applicant's property line."
and meteorological monitoring program, as required in Decision and Order, Plan
of Operations, (d) meteorological monitoring program:
"Applicant shall provide, install, calibrate, maintain, and operate a
Meteorological Monitoring Program for continuous meteorological
monitoring at the subzone or at other locations as may be required by
the DLNR. The data shall be provided in a format acceptable to the
DLNR, and made available to DLNR and the County of Hawaii on a monthly
basis and shall include temperature, wind velocity, wind direction,
precipitation, vertical air temperature, and other information deemed
necessary by the DLNR."
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II. BACKGROUND
The SOH is for scientific observation purposes only. The hole will not
be flow-tested or produced. The information to be gained from the SOH will
provide an assessment of subsurface geological conditions, groundwater level
and composition, temperature, drilling conditions, an inventory of possible
mineral and geothermal resources, and an eruptive history of the island to the
depth drilled. The SOH, in combination with existing geothermal wells or
future geothermal wells to be drilled by producers, can be instrumented to
provide data relating to reservoir productivity. By injecting water into the
holes, estimates can be made as to possible reservoir conditions and
productivity.
Mud drilling causes negligible gaseous emissions because the drilling
mud forms a cake on the hole walls, sealing the hole from fluid entry. Also,
the hydrostatic head of the drilling fluids tends to prevent fluid entry into
the hole. The holes will be protected from blowouts during drilling by: using
blowout prevention (BOP) equipment; cementing the casing to the rock
formations; having water available to cool and quench the hole; and following
standard drilling safety procedures. After drilling, the hole will be capped
with a wellhead valve.
III. EXISTING AIR QUALITY AND METEOROLOGICAL MONITORING STATIONS
Information from existing air quality and meteorological stations will




Puna Geothermal Venture's "Woods" and "plant site";
HGP-A, "Gilmam", and "Schroeder"; and
True/Mid-Pacific Geothermal Venture.
Puna Geothermal Venture
Puna Geothermal Ventures (PGV) has had an hydrogen sulfide (H2S) air
quality station at the "Woods" station (1.1 miles northwest of the power plant
site; see Figure~l) since April 1982. In addition, PGV has conducted
comprehensive meteorological monitoring studies of the "Woods" and "plant
site" stations. The meteorological stations at "Woods" and "plant site" are
kept in continuous operation. Meteorological monitoring at the "Woods" site
includes wind speed, wind direction, wind direction fluctuations, temperature,
relative humidity, rainfall, and solar radiation. Meteorological monitoring
at "plant site" includes wind speed, wind direction, temperature, relative
humidity, and rainfall.
HGP-A
HGP-A has had an H2S air quality station in operation since May 1981.
H2S air quality stations are also located at the "Schroeder" station (since
March 1981) and "Gilman" stations (since April 1982), as indicated in Figure
1.
True/Mid-Pacific Geothermal Venture
During the exploratory stage of its project, True/Mid-Pacific Geothermal
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Venture (T/MP) will have a continuous meteorological monitoring station
located of drilling site TIMP 1 (see Figure 2). A 30-foot tower will be
erected and instrumented to measure horizontal wind speed and direction,
vertical wind speed, and temperature. This will be supplemented by air
quality and meteorological monitoring downwind of the TIMP drill site using a
mobile van.
In additioo, passive H2S monitors will be located at a radius of
approximately 3,000 feet in the primary downwind directions from each TIMP
drill site.
IV. SOH AIR QUALITY AND METEOROLOGICAL PLAN
The continuous monitoring at SOH 3 will be supplemented with existing
air quality and meteorological monitoring stations in the near vicinity.
Location of the mobile monitoring van at SOH 3 will be site specific and a
function of the meteorological and noise receptor sensitive conditions.
It is extremely remote that penetration will be made in the geothermal
resource zone during cable rig operations « 100 feet drilling); therefore,
H2S emissions should be non-existent. Consequently, only passive H2S monitors
(colormetric indicators) will be used during this stage. The mobile
monitoring station will monitor air quality and meteorological conditions from
the time core-drilling is initiated to well completion.
The H2S measurements will be made with Houston-Atlas analyzers or their
equivalent. The instruments will be EPA-approved. These instruments will
7
-...=...,--=--_..._--~---~.~-~---_._-----
provide a continuous record of atmospheric H2S concentrations when interfaced
with a data logger or chart recorder.
In addition to the mobile monitoring van located at the drill site, an
H2S safety system will be employed at the core-drill rig. Detectors will be
located at strategic locations: the base of the wellhead and mud pit. These
monitors will have two-stage visual and sound alarm systems which will be
triggered if H2Sgas is emitted from the well. The detectors will be set at
levels (warning at 5 ppm, alarm at 20 ppm) sufficient to protect rig
personnel.
SOH 3
SOH 3 is located near the T/MP operations; therefore, that T/MP station
will serve as the baseline for meteorological and H2S monitoring of this SOH
site. A mobile monitoring van will be stationed at a strategic on-site
location and will measure wind speed and direction, and H2S concentrations
with Houston-Atlas-type units. Passive H2S monitoring stations will also be
located downwind of the drill site (see Figure 2).
v. INSTALLATION AND OPERATION, CALIBRATION, AND MAINTENANCE
Installation and Operation
During cable rig and subsequent core-drilling operations, passive H2S
monitors, Colortec or its equivalent, will be used. Detectors will be
strategically located downwind of the drilling operations and collected on a
weekly basis for analysis.
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The mobile monitoring station will monitor air quality and
meteorological conditions from the time core-drilling is initiated to well
completion. H2S measurements will be made with Houston-Atlas analyzers or an
equivalent. The instruments will be EPA-approved. These instruments will
provide a continuous record of atmospheric H2S concentrations when interfaced
with a data logger or chart recorder.
H2S data pojnts will be measured and recorded in both hourly and 24 hour
means, in parts per billion (ppb) units.
Continuous wind speed and direction measurements will be made at the
monitoring van with a recording wind speed/direction sensor system. A data
logger and back-up pressure-sensitive recorder will be used to record the wind
speed and direction data. The instruments proposed to be used are
manufactured by Qualimetrics, Inc., or an equivalent, and will consist of a
three-cup anemometer, air foil vane, and strip chart recorder. A folding 20-
foot tower or equivalent will be affixed to the monitoring van for the wind
speed and direction sensors.
Wind speed data points will be measured and recorded in hourly means, in
miles per hour. Wind direction data points will be measured and recorded in
compass points.
Data reduction and tabulation will be done by SOH personnel or
contracted to a local consultant.
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